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Abstract 


Background: CD39 is an integral membrane protein (ectoenzyeme) that phosphohydrolyzes ATP in a Ca?*- 
and Mg**-dependent fashion to yield AMP, Can be viewed as immunological switch, and is expressed in 
spleen, thymus, lung, and placenta, and in these organs it is associated primarily with endothelial cells and 
immune cell populations, such as B cells, NK cells, dendritic cells, Langerhans cells, monocytes, 
macrophages, mesangial cells, neutrophils, and regulatory T cells. Aim of the study is to assess the expression 
of CD39 on CD4* CD25'2" T-reg cells in patients with acute myeloid leukemia to identify its role in 
immunosuppressive status of AML patients. Methods: Flow cytometric analysis of T-reg cells using CD4 
CD25 and CD39 in 60 AML patients and 15 apparently healthy controls with matched age and sex was done. 
Results: There was a significant difference between cases and controls as regards expression of CD39 on T- 
helper cells. A highly significant elevation of expression of CD39 has been obtained on T-reg cells in AML 
patients compared with Controls with increased expression of CD39 on T-reg cells than on helper T cells. 
Conclusion: CD39 plays a significant role in immunosuppressive status of AML patients particularly with 
expressing the receptor of a chain of IL-2 (CD25) 
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Introduction: 

mediated immunosuppression may inhibit 
pathogen clearance and promote chronic infection. 
In addition to controlling autoimmunity, T-reg 
cells have been ascribed to have a role as mediators 
of cancer-related immunosuppression ®. 


Acute myeloid leukemia is a complex and 
heterogeneous hematopoietic tissue neoplasm 
characterized by rapid expansion of immature 
myeloid cells in bone marrow and other organs ® 
The affected cells undergo an uncontrolled 


proliferation and impaired differentiation program. T-reg cells suppress effector cells and 
Typically, the cells are blocked at various antigen presenting cells either in a contact- 
maturation steps and are resistant to cell death ®. dependent or -independent manner whereas nTregs 


can use both mechanisms, iTregs induce 
immunosuppression through cytokines, including 
IL-4, IL-10, or TGF-B. Cell-to-cell interactions can 
occur between T-reg cells and T-effs with or 
without APCs. T-reg-to-Teff contact results in the 
suppression or apoptosis of T- effector cells. On 
contact, formation of gap junctions occurs between 
these 2 T cells. cAMP transferred through the gap 
from T-reg cells to T-effs suppresses the 
proliferation of T-effector cells by decreasing IL-2 

Both subsets have been shown to suppress production and phosphodiesterase 3 inhibitors, 
autoreactive lymphocytes and thus to limit the which increase cAMP, also increase T-reg cells ©. 
magnitude of innate and adaptive immune 
responses. Accordingly, impaired T-reg function 
aggravates autoimmune diseases while T-reg 


Regulatory T cells are 
Foxp3*CD25"™*"CD4* T cells that constitutively 
express the receptor of a chain of IL-2 (CD25) with 
diverse immunosuppressive functions. Subsets of 
T-reg cells include natural T-reg cells (nTregs) that 
are thymus-derived but undergo further expansion 
in peripheral tissues, and induced T-reg 
cells (Tegs) that are converted from conventional 
T cells (Tcons) in the periphery ®. 


In patients with AML, T-reg cells were 
found to more efficiently hydrolyze adenosine 


7011 
Received: 13/8/2018 
Accepted: 29/8/2018 


Karima Mahfouz et al. 


triphosphate to adenosine compared with Tregs in 
healthy control patients. It can be speculated that 
this might increase T-reg cells cAMP levels in 
patients with AML and might explain the finding 
that T-reg cells in AML patients are more 
suppressive than T-reg cells in control patients. T- 
reg cells can also suppress IL-2 mRNA in 
responding T cells. Depleting IL-2 from the 
microenviroment through its highly expressed 
CD25 is another mechanism to competitively 
decrease IL-2 available for T-effs ©. 


Current treatments for acute myeloid 
leukemia (AML) have not been changed for 
several decades and have not resulted in 
satisfactory outcomes. Modulating the immune 
system may improve survival in patients with 
AML ©. Studies indicate that defects in 
antileukemic effector cells in patients with AML 
can contribute to the development and persistence 
of the disease ™ Some Studies ” have implicated 
that immune suppressive regulatory T cells (T- 
regs) contribute to a defective antileukemic 
immune response. 


CD39 is an integral membrane protein that 
phosphohydrolyzes ATP, and less efficiently ADP, 
in a Ca- and Mg**-dependent fashion, to yield 
AMP and is expressed in spleen, thymus, lung, and 
placenta, and in these organs it is associated 
primarily with endothelial cells and immune cell 
populations, such as B cells, natural killer (NK) 
cells, dendritic cells, Langerhans cells, monocytes, 
macrophages, mesangial cells, neutrophils, and 
regulatory T cells ®. 


CD39 (with CD73) degrade ATP, ADP, 
and AMP to adenosine. They can be viewed as 
“immunological switches” that shift ATP-driven 
pro-inflammatory immune cell activity toward an 
anti-inflammatory state mediated by adenosine . 


Aim of the work: 


The study is designed to assess the 
expression of CD39 on CD4* CD25" T-reg cells 
in patients with acute myeloid leukemia to identify 
its role in immunosuppressive status of AML 
patients 


Methods: 
This Case-Control study was conducted at 
Clinical Pathology, Medical Oncology and 
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Hematology Departments, faculty of medicine, Al- 
Hussein hospital in the period from November 
2016 to January 2018. 


The study was carried out on 60 patients 
with acute myeloid leukemia and 15 apparently 
healthy controls with matched age and sex. 


All patients provided informed consents. 
The patients were 29 females and 31 males with 
age range from 17 to 83 years. 


All subjects were subjected 


1. Full history 
examination. 


taking and clinical 


2. Laboratory investigations which includes: 


e Complete blood count (CBC) including 


P.B smear. 
e Bone marrow aspiration with 
examination of Leishman-stained 


smears laying stress on BM blasts % 
and blast morphology (for patients 
only). 


e Flow cytometric analysis of T-reg cells 
using CD4 CD25 and CD39. 


Sample collection 


Two ml of venous blood were obtained 
from each patient and healthy volunteers by sterile 
syringes under aseptic conditions to be used for 
CBC and flow cytometry. 


Methodology 


1. Complete blood count (CBC) using 
Sysmex SF 3000, Roche Diagnostic 
GmbH, and Mannheim, Germany). 


2. Detection of T-reg cells using CD4 CD25 
and CD39 by flow cytometry using FAC 
scan. 


a) Principle In this technique the cells are 
electronically gated using light scatter 
parameters (forward scatter reflecting the 
cell size, and the side scatter reflecting the 
internal structure of the cell). Antibodies 
specific for various cellular antigens can 
be labeled with different fluorochromes 
that can absorb and emit laser light, 


allowing simultaneous multicolor flow 
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b) 


c) 


b) 


cytometric analysis of two or more cell- 
associated antigens “, 


Monoclonal antibodies 


The T-reg cells markers were Fluorescein 
isocyanate (FITC)-conjugated anti- 
human CD39 {eBioscience, USA}, 
phycoerythrin (PE)-conjugated anti- 
human CD25 {eBioscience, USA} and 
Peridinin chlorophyll protein complex 
(PErCP) - Conjugated anti-human CD4. 


Methods 


i) The surface staining was done by 
adding 10 ul of each monoclonal 
antibodie (anti-CD 4 PerCP, anti -CD 
25 PE & anti- CD 39 FITC) to 100 ul 
of whole anti coagulated blood into 
the same tube. 


ii) The tubes were vortexed and 
incubated in the dark at room 
temperature for 30 minutes. 


iii) 500 ul of lysing solution was added to 
the tubes. 


iv) The tubes were vortexed and 
incubated in the dark at room 
temperature for 10 minutes. 


v) The tubes were centrifuged at 1500 
rpm for 5 minutes and the supernatant 
was discarded. 


vi) 2 ml of Phosphate buffered saline 
(PBS) were added to each tube and 
mixed thoroughly. 


vii) The tubes were vortexed and 
centrifuged at 1500 rpm for 2 minutes 
and the supernatant was discarded. 


viii) | Cells were suspended in 500 ul 
PBS to be ready for analysis. 


Data acquisition and analysis were 
performed on software {cell quest 
software (BD, San joe, USA)}. 


i) Lymphocytes were gated via their 
forward and side scatter properties and 
Treg cells were identified based on 
their expression of CD4 and CD25. 


7013 


ii) Positive and negative populations of 
cells were determined using un- 
reactive isotype matched monoclonal 
antibodies as control for background 
staining. 


iii) To discriminate between CD25" T- 
regs and CD25" activated effectors- 
memory T cells, we used CD25 
expression on non CD4* cells as an 
internal control. They only express 
intermediate levels of CD25 
(CD25), whereas CD4* T cells 
express CD25 with high (CD25"®") or 
intermediate (CD25'”) intensities. 
Only CD4+ cells expressing CD25 
with higher intensities than the 
internal control cells were included in 
the gate for CD25% cells. The gate 
for CD25"” cells was set to include 
cells expressing CD25 at levels above 
those of the isotype control but at 
lower expression levels than the 
CD25"=" cells. 


iv) Assess the expression of CD39 on CD 
4* CD25" T cells. 


Statistical methodology : 


IBM SPSS statistics (V. 19.0, IBM Corp, 
USA, 2010) was used for data analysis. Data were 
expressed as Mean + standard deviation (SD) for 
quantitative parametric measures in addition to 
median for quantitative non-parametric measures 
and both number and percentage for categorized 
data. 


e The level of significance was stated at 
0.05 to be accepted. 

e P value > 0.05 was considered non 
significant result. 

e P value < 0.05 was considered 
significant result. 

e P value <0.01 or <0.001 was considered 
a highly significant result. 


Statistical tests used in the study: 


1- Student t test: used for Comparison 
between two independent mean groups 
for parametric data. 
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Chi-square test: to study the association 
between each 2 variables or comparison 
between 2 independent groups as regards 
the categorized data. 


Mann-Whitney test: was done for 
quantitative variables for not normally 
distributed and p- value < 0.05 was 
considered significant. 


Pearson correlation (r) test: to study the 
possible association between each two 
variables among each group for non- 
parametric data and p- value < 0.05 was 
considered significant. 
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Figure (1): Histogram (1): Flow cytometric 
detection of CD39 on T-reg cells and T- helper 
cells in AML patient showing increased 
expression of CD39 on T-reg cells (98.2 %) than 


on T-helper cells (5.83 %). 
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Figure (2): Histogram (2): Flow cytometric 
detection of CD39 on T-reg cells and T-helper cells 
in apparently healthy control showing decreased 
expression of CD39 on T-reg cells (5.18%) and on 
T-helper cells (7.3%). 


Results: 
Table (1): Demographic data f AML patients and 
control group. 


Cases Controls 


Age 
XSD |43.8414.1]41.9416.5 peel cee 


| Sex _[No| % |No| % | x | P | 


Male 31 |51.7 53 
Femte | 29 lana] 7 | a7 [227] 0981 | 





This table (1) shows: 
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No significant difference between the 
two studied groups as regards age. 


No significant difference between the 
two studied groups as regards sex 


Table (2): Comparison of CD39*CD4* (%) 
(CD39 on T-helper cells) and CD39*CD4*CD25* 
(%) (CD39 on T-reg cells) between AML patients 


Cases | Controls | M P- 
n=60 n=15 W | value 


0.036 


and controls. 





This table (2) shows: a comparative study 
revealing a significant difference between cases 
and control as regards expression of CD39 on T- 
helper cells. But there is a highly significant 
elevation of expression of CD39 on T-reg cells in 
AML patients compared with Controls. 


Table (3) Correlation between Blast cells no. in 
peripheral blood and CD39*CD4* (%) 


r | P | sg) 





Blasts vs 
CD39*CD4Ħ 0.13 >0.05 NS 


This table (3) shows Correlation 
between Blast cells count in peripheral blood 
and expression of CD39 on T helper cells and 
it reveals no significant correlation. 


Table (4) Correlation between Blast cells no. in 
peripheral blood and CD39*CD4*CD25* (%) 
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This table (4) shows Correlation 
between Blast cells count in peripheral blood 
and expression of CD39 on Treg cells and it 
reveals an inverse correlation not reached to 
the significant level. 


Table (5) Correlation between Blast cells (%) in 
B.M and CD39*CD4* (%) 
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Blasts vs. 
CD39*CD4*|_ 0.08 >0.05 NS 


This table (5) shows Correlation 
between Blast cells (%) in Bone marrow and 
expression of CD39 on T helper cells and it 
reveals no significant correlation. 


Table (6) Correlation between Blast cells (%) in 
B.M and CD39*CD*4CD25* (%) 





Blasts vs. 
CD39*CD4*CD25* | -0.12 >0.05 NS 


This table (6) shows Correlation 
between Blast cells (%) in bone marrow and 
expression of CD39 on Reg T cells and it 
reveals an inverse correlation not reached to 
the significant level. 


Discussion: 


Current treatments for acute myeloid 
leukemia (AML) have not been changed for 
several decades and have not resulted in 
satisfactory outcomes. Modulating the immune 
system may improve survival in patients with 
AML. T-reg cells have been ascribed to have a role 
as mediators of cancer- related 
immunosuppression ©, 


Studies ™ indicate that defects in 
antileukemic effector cells in patients with AML 
can contribute to the development and persistence 
of the disease. Studies have implicated that 
immune suppressive regulatory T cells (T-regs) 
contribute to a defective antileukemic immune 





CD39 is an integral membrane protein 
expressed in spleen, thymus, lung, and placenta, 
and in these organs it is associated primarily with 
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endothelial cells and immune cell populations, 
such as B cells, natural killer (NK) cells, dendritic 
cells, Langerhans cells, monocytes, macrophages, 
mesangial cells, neutrophils, and regulatory T 
cells. This ectoenzyme phosphohydrolyzes ATP, 
and less efficiently ADP, in a Ca- and Mg”- 
dependent fashion, to yield AMP ®. 


CD39 (with CD73) degrade ATP, ADP, 
and AMP to adenosine. They can be viewed as 
“immunological switches” that shift ATP-driven 
pro-inflammatory immune cell activity toward an 
anti-inflammatory state mediated by adenosine . 


In patients with AML, T-reg cells were 
found to more efficiently hydrolyze adenosine 
triphosphate to adenosine compared with Tregs in 
healthy control patients. It can be speculated that 
this might increase T-reg cells cAMP levels in 
patients with AML and might explain the finding 
that T-reg cells in AML patients are more 
suppressive than T-reg cells in control patients. T- 
reg cells can also suppress IL-2 mRNA in 
responding T cells. Depleting IL-2 from the 
microenviroment through its highly expressed 
CD25 is another mechanism to competitively 
decrease IL-2 available for T-effs © 


The present study was carried out on two 
groups: the patient group included 60 patients with 
denovo AML who aged from 17 to 83 years with 
mean +SD (43.8+14.1). There were 29 females and 
31 males. The control group included 15 
apparently healthy individuals aged from 18 to 70 
years old with mean + SD (41.9 + 16.5). There 
were 7 females and 8 males. 


Regarding a comparative study of CD39 
expression on T-helper and T-reg cells in patients 
suffering from de novo AML& apparently normal 
controls revealed a significant difference between 
cases and control as regards expression of CD39 
on T- helper cells. However there was a highly 
significant elevation of expression of CD39 on 
Reg. T- cells in AML patients compared with 
Controls with increased expression of CD39 on reg 
T cells than on helper T cells suggesting role of CD 
39 in immunosuppressive status of AML patients. 


These results were in accordance with a 
previous study “” that revealed a significant 
difference between AML patients and controls as 
regards expression of CD39 on Reg. T- cells. 
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Studying expression of CD39 on T-reg 
cells in head and neck squamous cell carcinoma “” 
the results revealed a significant difference 
between head and neck squamous cell carcinoma 
(HNSCC) and controls. 


In another Study “® CD39 was found to be 
expressed and active on CLL cells. The level of 
CD39 activity correlates with the stage of the 
disease. A decrease in CD39 activity was 
correlated with worsening of disease. These 
findings suggest that CD39 may be involved in the 
pathogenesis and prognosis of CLL. 


Our study revealed no significant 
correlation between Blast cells count in peripheral 
blood and expression of CD39 on T helper cells. 
On the other hand an inverse correlation existed 
though non significant level between Blast cells 
count in peripheral blood and expression of CD39 
on T-reg cells, As well no significant correlation 
existed between Blast cells (%) in Bone marrow 
and expression of CD39 on T helper cells though 
an inverse correlation not reached to the significant 
level existed between Blast cells (%) in bone 
marrow and expression of CD39 on T-reg cells. 


Regarding the age and gender , the results 
are comparable to that of other studies “4 45) @ 
who demonstrated that median age of the patients 
was 51, 48 and 42 years; respectively and male to 
female ratio was 285/215, 70/53 and 48/34; 
respectively. 


In another study “®, the results revealed 
that distribution of affected males and females is 
nearly equal, at all ages, The incidence of AML is 
higher in males than in females with male to 
female ratio of 1.1:1.0. In contrary to the results 4” 
which stated that AML is more common in males 
than females with a ratio of 1.18:0.84 (the same 
findings announced by American cancer society 
estimates 2014). 


In conclusion, the present study shows that 
CD39 is an immunosuppressive though not a good 
prognostic marker in AML. However the 
prognostic value has to be verified by follow up of 
cases on a larger scale. AML is more common in 
males than in females. 
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